Effect of hydrocortisone on the maturation of human foetal kidney explants in serum-free organ culture.
The effect of hydrocortisone on the in vitro maturation of human foetal kidney was investigated. Following legal therapeutic abortions, explants of renal cortex from foetuses aged 13-18 weeks were cultured for 5 days in serum-free Leibovitz's L-15 medium at 37 degrees C in a mixture of 95% air - 5% CO2, without hormone (controls) or with hydrocortisone at concentrations of 12.5, 25, or 50 ng/mL, which are the levels representative of different gestational periods. During the studied period of culture, the overall architecture of the renal structures was preserved without any evident signs of nephrogenesis induced by hydrocortisone. DNA synthesis was measured by incorporation of [3H]thymidine and was stimulated on day 5 by 80% with the addition of hydrocortisone at 12.5 ng/mL, and by 131% with 50 ng/mL. In autoradiograms, the sites of [3H]thymidine incorporation were the same after hydrocortisone addition, but the number of labelled nuclei was higher in 5-day explants supplemented with hydrocortisone at 50 ng/mL. The activities of some brush border enzymes (leucylnaphthylamidase, maltase, and alkaline phosphatase) were not influenced by hydrocortisone when compared with controls. Trehalase activity was decreased on day 5 with 12.5 and 50 ng/mL. A concentration of 12.5 ng/mL diminished gamma-glutamyltransferase activity by 29% on day 5. The incorporation of [3H]leucine into proteins was not influenced by any concentration of the glucocorticoid hormone. This study indicates that hydrocortisone directly influences cell proliferation and certain brush border enzymic activities in human developing kidney maintained in organ culture.